.
3) S. Sugizaki, Nippon Nogeikagaku Kaishi, 34, 153 (1960) . 4) Y. Takamura, M. Ito, Y. Fujii and T. Uemura, Amino Acids, 4, 52 (1961) . 5) S. Udaka and S. Kinoshita, J. Gen. Appl. Microbiol., 5, 1959 Microbiol., 5, (1960 . 6) K. Nakayama, S. Kitada and S. Kinoshita, Amino Acids, 2, 77 (1960 Table   I . Table  II . One or two loops of agar slant culture were inoculated in 500 ml shaking flask containing 50 ml of the seed medium.
The inoculated medium was incubated at 30°C for 24 hr on a reciprocal shaker. One per cent (v/v) of the seed cell suspension was inoculated in each shaking flask containing 50 ml of the basal medium. The inoculated medium was in -TABLE II. COMPOSITION OF MEDIA
The seed culture was carried out at 30°C for 24 hr on a reciprocal shaker.
The fermentation culture was carried out at 30°C for 8 hr on a reciprocal shaker, to which was inoculated 1.000 (v/v) of seed suspension.
Then, Na-AM was added and the fer mentation culture was continued for 64 hr. cubated at 30°C. Then, Na-AM was added at the time described and the culture was continued for 72 hr.
Assay.
Bacterial growth was determined by the measurement of optical density at 610 mp to the cell suspension prepared by diluting to twenty folds the culture broth with 0.1 N hydrochloric acid solution.
Paper chromatography of amino acids was performed by the solvent system of n-butanol : acetic acid : water (25 : 11 : 4, v/v) . Amino acids developed were visualized by spraying 2 per cent ninhydrinacetone solution and heating at 85°C for 5 min. The spots of amino acids were cutted off and eluted with 70 per cent ethanol solution and optical dencity was measured at 562 mp.
Glucose was determined by Somogyi's micro-copper method.to) Preparation of intact cells.
Cells of Bres. roseum ATCC 13825 strain were harvested from the culture broth which had been incubated on the basal medium at 30°C for 8 hr and then to the medium 1.0 per cent (v/v) Na-AM was added and the culture was continued at 30°C for 16 hr. The harvested cells were washed twice with 0.85 per cent saline and again with M/15 phosphate buffer (pH 7.2), and resuspended in M/15 8) H. R. Whiteley and E. J. Ordal, J. Bacterial., 74, 331 (1957) . 9) G.J. E. Thijsse, Biochem. Biophis. Acta, 84, 195 (1964) . 10) M. Somogyi, J. Biol. Chem., 195, 19 (1952) . cumulated the largest amounts of valine was used through the following experiments.
Condition of valine formation by the addition of Na-AM in Brev. roseum ATCC 13825 1) Addition time of Na-AM. Table IV shows the relationship between valine forma tion and the addition time of Na-AM. The culture medium was incubated at 30°C for 72 hr. Na-AM inhibited bacterial growth and if 1.0 per cent (v/v) Na-AM was added at zero time, no growth was detected.
In Table  IV , 1.0 per cent (v/v) Na-AM was added at every one hour intervals from 4 to 11 hr after the inoculation.
If Na-AM was added at the earlier phase than 4 to 6 hr of culture, bac terial growth was inhibited and valine was not accumulated.
In the addition of Na-AM at 7 hr after inoculation, bacterial cells showed half growth of the control in which medium Na-AM was omitted and valine was accumulated only 2.1 mg/ml. When Na-AM was added at 8 hr after inoculation valine was accumulated 8.6 mg/ml.
Under this con dition accumulation of valine was the largest amount in culture fluid.
According to this data Na-AM was added at 8 hr after the inoculation in the following experiments.
2) The concentration of Na-AM. Table V shows the results of valine formation at various concentrations of Na-AM added. When 2.0 per cent (v/v) Na-AM was added to the medium, bacterial growth was inhibited and the accumulation of valine decreased, whereas bacterial growth was not changed in the con centration of Na-AM less than 1 .0 per cent (v/v) Na-AM, but the accumulation of valine decreased in the lower concentration of Na-AM. This data shows that the optimal concentra tion of Na-AM existed, and 1.0 per cent (v/v) Na-AM was added in the following experi ments.
3) The concentration of glucose. Table VI shows the results of valine formation on various glucose concentration. Optimal con centration of glucose was 7.5 per cent. The higher concentration of glucose caused the marked decreased of valine formation, though it caused the increase of bacterial growth.
TABLE VI. EFFECTS OF CONCENTRATION OF GLUCOSE ON VALINE FORMATION
Medium and the cultural conditions were the same as Table II and 1.0% (v/v) Na-AM was added. Tables VII and  VIII show the relationship between valine formation and nitrogen sources.
4) Effect of nitrogen sources.
In Table VII , several kinds of inorganic Medium and the cultural conditions were the same as Table 11 and 1.0% (v/v) Na-AM was added.
nitrogen sources were added as the sole nitro gen source.
It was shown that the most effective nitrogen source was urea, and the addition of 1.0 per cent urea accumulated 4.8 mg/ml of valine in culture fluid. But 1.5 per cent urea decreased the accumulation of valine.
On the other nitrogen sources such as ammonium sulphate, NH4Cl and NH,NO3, little growth was detected and none of valine was accumulated.
Although cells were con siderably grown in the case of ammonium phosphate, none of valine was accumulated. This is probably due to low pH in fermenta tion process. Table VIII shows the additive effects of 1.0 per cent urea and 0.2 per cent or 0.5 per cent other nitrogen sources.
The combination of 1.0 per cent urea and 0.2 per cent ammonium sulphate was the most ef fective nitrogen sources for valine accumula tion. In this condition valine was accumulated 8.6 mg/ml. However, the addition of 0.5 per cent ammonium sulphate decreased cell growth and none of valine was accumulated.
For the prolonged lag phase, cell growth was probably inhibited by the high concentration of Na-AM.
Other nitrogen sources were not so effective as ammonium sulphate for valine accumulation. 5) Effects of organic nitrogen sources. Table  IX shows the effects of organic nitrogen sources for valine formation.
The addition of each organic nitrogen source shown in Table IX increased cell growth, but the accumulation of valine was not increased by the addition of 1.0 per cent casamino acid or 1.0 per cent yeast extract and decreased by the addition of other organic nitrogen sources.
TABLE IX. EFFECTS OF ORGANIC NITROGEN SOURCES ON VALINE FORMATION
Medium and the cultural conditions were the same as Table II and 1.0% (v/v) Na-AM was added. Organic nitrogen sources as indicated were added to the basal medium.
6) Effects of metal ions.
Tables X and XI show the effects of metal ions for valine for mation.
The experimental methods were as follows; bacteria were cultured and harvested by centrifugation and washed twice with the metal free basal medium and resuspended in the same medium.
Then cells were finally suspended at the same optical density as that of culture broth.
This cell suspension was inoculated into the basal medium which con tained each metal ion and the inoculated medium was incubated by the same method as Table II. Manganese ion was the most suitable metal (Tables  IV  and  X) . The optimal concentration of Na-AM added was found for the accumula tion of valine and alanine.
The cells which were prepared by Na-AM omitting medium formed valine at the reaction in the absence of Na-AM, so this strain have possessed the activity of valine formation and its activity was promoted by the addition of Na-AM. The cells which were prepared by Na-AM added medium accumulated glutamic acid in the absence of Na-AM, but this cells ac cumulated valine in the addition of Na-AM as shown in Table XIII . It is interesting that metabolic conversion was caused by the addition of Na-AM. Amounts of amino acids in the cells prepared from Na-AM containing medium were less in comparison with that of Na-AM omitting medium.
It is also in teresting that Na-AM relates the permeation of the materials through the cell membrane or the inhibition of the accumulation of in tracellular amino acids. 9) Time course of valine formation. Figure  1 shows the results of time course of valine formation.
When Na-AM was added in the earlier time of logarithmic phase, cells were slowly grown and reached stationary phase Medium and the cultural conditions were the same as Table II. at about 48 hr. If Na-AM was omitted, cells were reached stationary phase in 12 hr. It is suggested that this slow growth was due to the addition of Na-AM.
8.0 mg/ml valine accumulated at 48 hr and reached to 9.0 mg/ml at 96 hr. Alanine was accumulated at the same time and reached to 6.0 mg/ml at 48 hr, but none of alanine was detected at the end of fermentation.
None of keto acids, which were checked by 2,4-dinitrophenylhydrazine, was found.
DISCUSSION
It was found that glutamic acid producing bacteria accumulated a large amount of valine when Na AM was added at the earlier phase of culture.
At the same time alanine was accumulated at the logarithmic phase, but at the end of fermentation alanine was assimilat ed and did not detected. If Na-AM was added at the lag phase of culture, bacterial growth was inhibited for its bacteriostatic action. There were the most effective addition time and the optimal concentration of Na-AM for the accumulation of valine, that is, when 1.0 per cent (v/v) Na-AM was added at 8 hr after incubation, the largest amount of valine was accumulated.
Most effective nitrogen sources for valine accumulation was the combination of 1.0 per cent urea and 0.2 per cent ammonium sulfate. Metal ion, particularly Mn2+, was necessary to the accumulation of valine, and the most effective pair of metal ions for valine ac cumulation was Mn2+ and Fe" Valine ac cumulation was not affected by the excess concentration of biotin, 20 beg/liter or more, for growth.
On the other hand, glutamic acid produc ing bacteria possessed considerable activity of valine accumulation, so Na-AM can be assumed to promote the activity of valine for mation.
It can be also assumed that Na-AM inhibited the metabolism of TCA cycle and pyruvate fell in valine formation, because Na-AM inhibited the synthesis of C4 dicar boxylic acids."
The action of Na-AM was assumed to relate the permeation of amino acids through the cell membrane or the inhibition of the ac cumulation of intracellular amino acids, be cause amounts of amino acids in the cells which were prepared from Na-AM contain ing medium were less in comparison with that of cells which were prepared from Na-AM omitting medium (Table XIII) .
